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an attenuating device in communication with said frequency dependent amplifier to 
attenuate flicker noise. 

2. (Currently Amended) An oscillator h ^vin p n fundamental frequency and having low 
phase noise comprising: 

a frequency dependent amplifier; 

n frp,q iiencv dependent feedback d evice in communication with an output of said 
freq uency dependent amplifier and an input of said fre quency dependent amplifier; and 

nn nttenuating device in communication with sa id frequency dependent amplifier to 
.rtennnte flicker noise , Thc oxillator of rln im 1 wherein said attenuating device has a 
characteristic such that the fundamental frequency is from approximately ten times to twenty 
times a high pass bandwidth of a combination of the frequency dependent amplifier and the 
attenuating device. 

3. (Original) The oscillator of claim 1 wherein said amplifier amplifies an input by a 
predetermined gain factor, and wherein said frequency dependent feedback device comprises: 

a frequency dependent gain determining in communication with said amplifier, wherein a 
maximum gain of said frequency dependent amplifier occurs at the fundamental frequency. 

4. (Original) The oscillator of claim 3 wherein said amplifier comprises: 

a pair of cross-coupled MOS transistors having a drain of each of said pair of cross- 
coupled MOS transistors being in communication with a gate of the other of said pair of cross- 
coupled MOS transistors and to a corresponding terminal of said frequency dependent gain 
— determiningiTTipedance; 



a first current source having a first terminal in communication with a source of a first 
one of said pair of cross-coupled MOS transistors and to a first terminal of said attenuating 
device; and 

a second current source having a first terminal in communication with a source of a 
second one of said pair of cross-coupled MOS transistors and to a second terminal of said 
attenuating device. 
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5. (Original) The oscillator of claim 3 wherein said frequency dependent gain 
determining impedance comprises: 

at least one inductor in communication with said amplifier and a first terminal of a 
voltage source; and 

at least one capacitor in communication with said amplifier and a second terminal of the 
voltage source. 

6. (Original) The oscillator of claim 4 wherein said attenuating device comprises a 
capacitor. 

7. (Previously Amended) An oscillator having a fundamental frequency and having 
low phase noise comprising: 

a frequency dependent amplifier; 

a frequency dependent feedback device in communication with an output of said 
frequency dependent amplifier and an input of said frequency dependent amplifier; and 

an attenuating device in communication with said frequency dependent amplifier to 
attenuate noise signals having a frequency much less than the fundamental frequency, 

wherein said amplifier amplifies an input by a predetermined gain factor, and wherein 
said frequency dependent feedback device comprises: ^f\fsS^ 

a frequency dependent gain defermining\nTommunication with said amplifier, 
wherein a maximum gain of said frequency dependent amplifier occurs at the fundamental 
frequency; 

^a"second-attenuating-devicerand 



wherein said amplifier comprises: 

a first pair of cross-coupled MOS transistors of a first conductivity type having a 
drain of each of said first pair of cross-coupled MOS transistors being in communication with a 
gate of the other of said first pair of cross-coupled MOS transistors and to a corresponding 
terminal of said frequency dependent gain determining impedance; 
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a first current source in communication with a source of one of said first pair of 
cross-coupled MOS transistors of the first conductivity type and with a first terminal of said 
attenuating device; 

a second current source in communication with a source of a second one of said 
first pair of cross-coupled MOS transistors of the first conductivity type and with a second 
terminal of said attenuating device; 

a second pair of cross-coupled MOS transistors of a second conductivity type 
whereby a drain of each of said second pair of cross-coupled MOS transistors is connected to a 
gate of the other of said second pair of cross-coupled MOS transistors and to one terminal of said 
frequency dependent gain determining impedance; 

a third current source in communication with a source of one of said second pair 
of cross-coupled MOS transistors and with a first terminal of said second attenuating device; and 

a fourth current source in communication with a source of the other of said second 
pair of cross-coupled MOS transistors of the second conductivity type and with a fourth second 
terminal of said second attenuating device. 



8. (Original) The oscillator of claim 7 wherein said attenuating device comprises a first 
capacitor. 

9. (Original) The oscillator of claim 7 wherein said second attenuating device 
comprises a second capacitor. 

10. (Previously Amended) An LC oscillator having a fundamental frequency and 
~having"Iow phase noise comprising: 

a frequency dependent amplifier comprising: 

a pair of cross-coupled MOS transistors of a first conductivity type, a drain of 
each of said pair of cross-coupled MOS being in communication with a gate of the other one of 
said pair of cross-coupled MOS transistors, 
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a second cuirent source in communication with a source of another of said n." f 
cross-coupled MOS transistors; '^"^ P'^' 

a frequency dependent gain determining circuit comprising 

a first inductor in communication with the drain nf ,niH . , 
coup,e.MOS ^,,„„„en.„.„,„„aa,er:, "^*""°^'- 

a second inductor in communication with the drain of fh. r.,u c ■ 

a first capacitor in communication with the drain nf ..^h ^ • . 
a second capacitor in communication with the drain of fh. n.h . 

a frequency dependent amplifier comprising: 



coup,.Mos:::::~""~*"^"^ 



a frequency dependent gain determining circuit comprising 
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^ f"^' ■"^""^ i" com„,unicad„n with ,he drain of sa.d one of said pair of cross- 
coupled MOS transistors and a first rerminal of a voltage soun:e, 

a second inductor in comn,unica,ion with the drain of the other of said pair of 
cross-coupled MOS transistors and the fi.t tem^na, of the voltage sou,^, 

a first capacitor in communication with the drain of said one of said of said pair of 
cross-coupledMOS transistor, and asecond ten^nal of the voltage source, and 

a second capacitor in conmunication with the drain of the other of said pair of 
cr»s-coupled MOS transistot. and the second terminal of the voltage source; and 

an attenuating circuit in communtcation with said ftequency dependent amplifier to 
r«..ce .he gain of sisals having fre,uencies less than the fundamental ficquenc, to dccLr. 

said tirst and second current sources, 

whet^in s^d attenuating device has a chat^cteHstic such that the fundamental fa<,„ency 
s from ap„l, ten times to twenty times a high pass handwMth of a combination of si 
frequency dependent amplifier and said attenuating device. 

.2. (Previously Amended) a„ lc oscillator having a fundamental frequency and 

havmg low phase noise comprising: 

a frequency dependent amplifier comprising: 

each of said n ' T ^"''^ °' ' ^ "'^ ^ of 

si! — » 8- °f od,er one of 
said pair of cross-coupled MOS transistors, 

coupled MOS w ith_a.ou,»e.of-<.ne-ef-sai^pai„rc..^ 

coupjed MOS transistors, and 

a second current source in communication with a source of another of said pair of 
cross-coupled MOS transistors; ^ 

a frequency dependent gain determining circuit comprising 

coupledMOSt^'r'^T'"""^^^^ 

coupled MOS transistors and a first tenninal of a voltage source, 
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a second inductor in communication with the drain of the other of said pair of 
cross-coupled MOS transistors and the first terminal of the voltage source. 

a first capacitor in communication with the drain of said one of said of said pair of 
cross-coupled MOS transistors and a second terminal of the voltage source, and 

a second capacitor in communication with the drain of the other of said pair of 
cross-coupled MOS transistors and the second terminal of the voltage source; and 

an attenuating circuit in communication with said frequency dependent amplifier to 
reduce the gain of signals having frequencies less than the fundamental frequency to decrease the 
phase noise, wherein said attenuating circuit comprises a third capacitor in communication with 
said first and second current sources, 

wherein said amplifier further comprises: 

a second pair of cross-coupled MOS transistors of a second conductivity type 
each having a drain connected to a gate of the other of second pair of cross-coupled MOS, 

a third current source in communication with a source of one of said second pair 
of cross-coupled MOS transistors, and 

a fourth current source in communication with a source of the other of said second 
pair of cross-coupled MOS. 

13. (Original) The LC oscillator of claim 12 wherein said attenuating circuit further 
comprises a fourth capacitor in communication with said third and fourth current sources. 

14. (Previously Amended) An RF communication device comprising: 

^" '^s^iJIator having a fundamental freq ugng y and havin g.law_phase-noise-comprising. 

a frequency dependent amplifier; 

a frequency dependent feedback device in communication with an output of said 
frequency dependent amplifier and an input of said frequency dependent amplifier; and 

an attenuating device in communication with said frequency dependent amplifier to 
attenuate flicker noise signals having a frequency much less than the fundamental frequency. 
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15. (Previously Amended) An RF communication device comprising: 

an oscillator having a fundamental frequency and having low phase noise comprising: 
a frequency dependent amplifier; 

a frequency dependent feedback device in communication with an output of said 
frequency dependent amplifier and an input of said frequency dependent amplifier; and 

an attenuating device in communication with said frequency dependent amplifier to 
attenuate noise signals having a frequency much less than the fundamental frequency, 

wherein said attenuating device has a characteristic such that the fundamental frequency 
IS from approximately ten times to twenty times a high pass bandwidth of a combination of the 
frequency dependent amplifier and the attenuating device. 

16. (Previously Amended) An RF communication device comprising: 

an oscillator having a fundamental frequency and having low phase noise comprising: 
a frequency dependent amplifier; 

a frequency dependent feedback device in communication with an output of said 
frequency dependent amplifier and an input of said frequency dependent amplifier; and 

an attenuating device in communication with said frequency dependent amplifier to 
attenuate noise signals having a frequency much less than the fundamental frequency, 

wherein said device comprises an RF transmitter and said oscillator comprises a carrier 
oscillator to provide a carrier frequency signal for said RF transmitter. 

17. (Original) The R F communication device of claim 15 wherein said device comprises 
an-RF-,.ceiver-an«-d^mator comprises a local oscillator to demodulate a carrier frequency 
signal received by said RF receiver. 

18. (Original) The RF communication device of claim 15 wl,e«in said amplifier 
ampl,f,es an inpu, signal by a predetenrnned gain factor, and wherein said fiequency dependent 
feedback device comprises: 
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a f.,„e„cy dependen. gain de,e™„i„g i„p,,,„,, _ica,i„„ wi.h .aid 

:r:::;tr™™ °' '™ ^~ — - - 



a pair of cross-coupled MOS transistors having a drain of e.rh nf h • . 

one of ' T T' '"'™' ' ~-""-'io„ With a source of a fi., 

o.e . .d p„ Of e..-co„p,ed MOS .™..o. a„d w.. a .e™.„. of .d a„e„j; 

20. (Ortgina,) T,e RF _ica„o„ device of Cai™ ,8 whe„i„ said frequency 
dependent gam detemining impedance comprises: 

^oJLZZ ™ - ^ - -^-^ Of a 

-21. (Origina,) ™, „mn,u„ica,ion device of Cain, „ whe^in said anenuaUng 
device compnses a capacitor. tuenuatmg 

22. (Original) The RF communication device of claim 19 fnrfh 

a..en.aUng device, and w..e„i„ sa,d ampiifler compHsel ' ^""^ 
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attenuating device; ^ ' ^'"'^ ^""^"^ of said 

a second current source in communication with a source of . « . 
0^ -s-coupied MOS transistor, of the «rst conduct, ;:: Z 
said attenuating device; ^ '^'^^"^ of 

o;::::::::::;:r ~ ^ ^ -"^--^ - — ^ 

a fourth cumnt source in communication with a source „f,h,„,k , ^ 
cro.s-coupIed MOS transisto. of Che second cond , 

said second attenuaUng devtce. '° ^ °f 

23. (Original) The RF communication device of claim « ^ • 

device comprises a first capacitor. '''''' ''"=""'''"8 

24. (Original) The RF communication dev in. of claim 22 . 

attenuadng device comprises a second capacitor. "^'""-^^-whet.t^aia-^SEiSd 

noise coCnig." ^ ^P"-- ^^'"8 .ow phase 

afet oscillator havinga fi.t fundamental fr^uency comprising: 
a first ftequency dependent amplifier; 
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a first frequency dependent feedback device in communication with an output of 
said first frequency dependent amplifier and an input of said first frequency dependent amplifier; 
and 

a first attenuating device in communication with said first frequency dependent 
amplifier to attenuate noise signals having a frequency much less than the first fundamental 
frequency; 

a second oscillator having a second fundamental frequency comprising: 
a second frequency dependent amplifier; 

a second frequency dependent feedback device in communication with an output 
of said second frequency dependent amplifier and an input of said second frequency dependent 
amplifier; and 

a second attenuating device in communication with said second frequency 
I dependent amplifier to attenuate noise signals having a frequency much less than the second 

fundamental frequency; and 

a frequency dependent coupling circuit having a third fundamental frequency in 
communication with an output of the first oscillator and an input of the second oscillator, said 
frequency dependent coupling circuit comprising: 
a third frequency amplifier, and 

a third attenuating device in communication with said third frequency dependent 
amplifier to attenuate noise signals having frequencies much less than the third fundamental 
frequency. 



~2e~ COrigiiial) The-frequency'transforming-apparatus-of-eMm-2-5-wherein-said-fir^^^ 

second attenuating devices each have a respective characteristic such that the first and second 
fundamental frequencies are from approximately ten times to twenty times a high pass 
bandwidth of a respective combination of said first and second frequency dependent amplifiers, 
said first and second attenuating devices and said third frequency dependent amplifier and said 
third attenuating device. 
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27. (Original) The frequency transforming apparatus of claim 25 wherein said first, 
second and second frequency dependent amplifiers each amplifies an input by a respective 
predetermined gain factor, 

wherein said first frequency dependent feedback device comprises: 

a first frequency dependent gain determining impedance in communication with 
said first amplifier, wherein a first maximum gain of said first frequency dependent amplifier 
occurs at the first fundamental frequency, and 

wherein said second frequency dependent feedback device comprises: 

a second frequency dependent gain determining impedance in communication 
with said second amplifier, wherein a second maximum gain of said second frequency dependent 
amplifier occurs at the second fundamental frequency. 

28. (Original) The frequency transforming apparatus of claim 27 
wherein said first amplifier comprises: 

a first pair of cross-coupled MOS transistors having a drain of each of said first 
pair of cross-coupled MOS transistors being in communication with a gate of the other of said 
first pair of cross-coupled MOS transistors and to a corresponding terminal of said first 
frequency dependent gain determining impedance; 

a first current source having a first terminal in communication with a source of a 
first one of said first pair of cross-coupled MOS transistors and with a first terminal of said first 
attenuating device; and 

a second current source having a first terminal in communication with a source of 
~a-second"one^f~said"fim^irof cross-coupled"MOS transistors and"vvith a second terminal of 
said first attenuating device, and 

wherein said second amplifier comprises: 

a second pair of cross-coupled MOS transistors having a drain of each of said 
second pair of cross-coupled MOS transistors being in communication with a gate of the other of 
said second pair of cross-coupled MOS transistors and to a corresponding terminal of said 
second frequency dependent gain determining impedance; 
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a third current source having a first terminal in communication with a source of a 
first one of said second pair of cross-coupled MOS transistors and with a first terminal of said 
second attenuating device; and 

a fourth current source having a first terminal in communication with a source of 
a second one of said second pair of cross-coupled MOS transistors and with a second terminal of 
said second attenuating device. 

29. (Original) The frequency transforming apparatus of claim 27 wherein each of said 
first and second frequency dependent gain determining impedance comprises: 

at least one inductor in communication with a respective one of said first and second 
amplifiers and a first terminal of a voltage source; and 

at least one capacitor in communication with said a respective one of said first and 
second amplifiers and a second terminal of the voltage source. 

30. (Original) The frequency transforming apparatus of claim 29 wherein the first, 
second and third attenuating devices each comprises a capacitor. 

31. (Original) The frequency transforming apparatus of claim 27 wherein said first and 
second oscillators each comprise another attenuating device, 

wherein said first and second amplifiers each comprises: 

a first pair of cross-coupled MOS transistors of a first conductivity type having a 
drain of each of said first pair of cross-coupled MOS transistors being in communication with a 
gate of the other of said first pair of cross-coupled MOS transistors and to a corresponding 
terminal-of-a-respeetive-one-of-said-frequency-dependent-gain-^^^^ 

a first current source in communication with a source of one of said first pair of 
cross-coupled MOS transistors of the first conductivity type and with a first terminal of a 
respective one of said attenuating devices; 

a second current source in communication with a source of a second one of said 
first pair of cross-coupled MOS transistors of the first conductivity type and with a second 
terminal of a respective one of said attenuating devices; 
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a second „f cross-coupled MOS ,ra„sis.„. of a second conduc.lvity cype 

respecnve one of sa,d frequency dependent gain determining intpedances; 

Of cross-coupledtor"' ^'^^ ^'^ ' °' ^^'^ P* 

..enuat::;::::::: "~ ^-^ - - ^ — one of s^d ot.. 

a fourth current source in communication with a source of th. r..u , 

1 ™^ »f cla.™ 32 whetetn said 

attenuattngdevtceandsaidotherattenuatingdeviceeachcontprtsesasecondcapacitor 

. coupitng ctrcun is selected front .he gt^up of coupling citcuits consisting of p„as 
sKtftet., ftequency ™,xe„, fe,ue„cy shifters, ntodulators. and den,«,u,ators. 

ii::;:"' ^ "-"'^'^ — --g 

a fim oscillator having a first fundamental fiequency comprising: 
^ffiSffrequency dependent amplifien 



said r , r ' " communic«ion with an output of 

-..,fi,ue„cydepe„den,amp,.fierandaninput„fs.di,rs.^,uencydepende„t^^^^^^^^ 
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a first attenuating device in communication with said first frequency dependent 
amplifier to attenuate noise signals having a frequency much less than the first fundamental 
frequency; 

a second oscillator having a second fundamental frequency comprising: 
a second frequency dependent amplifier; 

a second frequency dependent feedback device in communication with an output 
of said second frequency dependent amplifier and an input of said second frequency dependent 
amplifier; and 

a second attenuating device in communication with said second frequency 
dependent amplifier to attenuate noise signals having a frequency much less than the second 
fundamental frequency; and 

a frequency dependent coupling circuit having a third fundamental frequency in 
communication with an output of the first oscillator and an input of the second oscillator, said 
frequency dependent coupling circuit comprising: 

a third frequency amplifier, and 

a third attenuating device in communication with said third frequency dependent 
amplifier to attenuate noise signals having frequencies much less than the third fundamental 
frequency. 

36. (Original) The multiple frequency oscillation circuit of claim 35 said first and second 
attenuating devices each has a respective characteristic such that the first and second 
fundamental frequencies are from approximately ten times to twenty times a high pass 
bandwidth of a respective ^combinatLon_oLsaidJir^t-and-second-frequency-dependen^^ 



said first and second attenuating devices and said third frequency dependent amplifier and said 
third attenuating device. 



37. (Original) The multiple frequency oscillation circuit of claim 35 wherein said first, 
second and second frequency dependent amplifiers each amphfies an input by a respective 
predetermined gain factor, 
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wherein said first ftequcncy dependent feedback device comprises: 

a first frequency dependent gain determining impedance in commnnicaUon with 
satd firs, amplifier, wherein a fi,.t maximum gain of said fltst frequency dependent amplifier 
occurs at the first fundamental frequency, and 

wherein said second frequency dependent feedback device comprises: 

a second frequency dependent gain determining impedance in communication 
wuh said second amplifier, wherein a second maximum gain of sa,d second frequency dependent 
amphfier occurs at the second fundamental frequency 

38. (Original) The multiple frequency oscillation circuit of claim 37 wherein said first 
amplifier comprises: 

a first pair of cross-coupled MOS transistors having a dr^n of each of said first pair of 
cross-coupled MOS transistot. betng in communication with a gate of the other of said fi,.t pair 
Of cross-coupled MOS transistor and to a con^ponding terminal of said first fi^quency 
dependent gam determining impedance; 

a first current source having a first terminal in communication with a source of a first 
one of said first pair of cross-coupled MOS transistors and with a first ter^nal of said first 
attenuating device; and 

a second cun^nt source having a first terminal in communication with a soun>e of a 
second one of said first pair of ctoss-coupled MOS transistors and with a second terminal of said 
first attenuating device, and 

wherein said second amplifier comprises: 

-a-second-pair-of-cross^coupled-MOS-tfansi stors having a drain of each of said 



to - v*i«Aii vji tac^ii ui saia 

second pa,r of cross-coupled MOS transistors being in communication with a gate of the other of 
sa,d second pair of cross-coupled MOS transistors and to a cotresponding tenninal of said 
second frequency dependent gain determining impedance; 

a third current source having a first terminal in communication with a souK^e of a 
first one of said second parr of cross-coupled MOS transistot. and wid, a fi,., tenninal of said 
second attenuating device; and 
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a fourth current source having a first terminal in conrununication with a source of 
a second one of said second pair of cross-coupled MOS transistors and with a second terminal of 
said second attenuating device. 

39. (Original) The multiple frequency oscillation circuit of claim 37 wherein each of said 
first and second frequency dependent gain determining impedances comprises: 

at least one inductor in communication with a respective one of said first and second 
amplifiers and a first terminal of a voltage source; and 

at least one capacitor in communication with said a respective one of said first and 
second amplifiers and a second terminal of the voltage source. 

40. (Original) The multiple frequency oscillation circuit of claim 39 wherein said first, 
second and third attenuating devices each comprises a capacitor. 

41. (Original) The multiple frequency oscillation circuit of claim 37 wherein said first 
and second oscillators each comprises another attenuating device, 

wherein said first and second amplifiers each comprises: 

a first pair of cross-coupled MOS transistors of a first conductivity type having a 
drain of each of said first pair of cross-coupled MOS transistors being in communication with a 
gate of the other of said first pair of cross-coupled MOS transistors and to a corresponding 
terminal of a respective one of said frequency dependent gain determining impedances; 

a first current source in communication with a source of one of said first pair of 
cross-coupled MOS transistors of the first conductivity type and with a first terminal of a 
.respective-one-of-said-attenuating-deviccs; 

a second current source in communication with a source of a second one of said 
first pair of cross-coupled MOS transistors of the first conductivity type and with a second 
terminal of a respective one of said attenuating devices; 

a second pair of cross-coupled MOS transistors of a second conductivity type 
whereby a drain of each of said second pair of cross-coupled MOS transistors is connected to a 
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gate of the other of said second pair of cross-coupled MOS transistors and to one terminal of a 
respective one of said frequency dependent gain determining impedances; 

a third current source in communication with a source of one of said second pair 
of cross-coupled MOS transistors and with a first terminal of a respective one of said other 
attenuating devices; and 

a fourth current source in communication with a source of the other of said second 
pair of cross-coupled MOS transistors of the second conductivity type and to a fourth second 
terminal of a respective one of said other attenuating device. 

42. (Original) The multiple frequency oscillation circuit of claim 41 said attenuating 
device and said other attenuating device each comprises a first capacitor. 

43. (Original) The multiple frequency oscillation circuit of claim 42 wherein said 
attenuating device and said other attenuating device each comprises a second capacitor. 

44. (Original) The multiple frequency oscillation circuit of claim 35 wherein said 
frequency dependent coupling circuit generate phase shifts of the first and second fundamental 
frequencies. 

45. (Currently Amended) The multiple frequency oscillation circuit of claim 44 wherein the 
first and second fundamental frequencies are 90° out of phase. 

46. (Original) A quadrature oscillator circuit having low phase noise, comprising: 
a first oscillator having a first fundamental frequency comprising: 

a first frequency dependent amplifier device; 

a first frequency dependent feedback device in conmiunication with an output of 
said first frequency dependent amplifier and an input of said first frequency dependent amplifier 
to feed a portion of an amplified signal having the first fundamental frequency to an input of said 
first frequency dependent amplifier; and 
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a first attenuating device in communication with said first frequency dependent 
gain amplifier for reducing the gain of said first frequency dependent amplifier for signals having 
frequencies much less than the first fundamental frequency to decrease said phase noise; and 

a first frequency dependent coupling circuit having a second fundamental frequency 
having an input in communication with the output of the first frequency dependent amplifier, 
said first frequency dependent coupling circuit comprising: 

a second frequency dependent amplifier, and 

a second attenuating device in communication with said second frequency 
dependent amplifier for reducing the gain of said frequency dependent amplifier for signals 
having frequencies much less than said second fundamental frequency to decrease said phase 
noise; 

a second oscillator to generate a second fundamental signal having a third fundamental 
frequency having low phase noise, in communication with an output of the second frequency 
dependent amplifier, and said second oscillator comprising: 

a third frequency dependent amplifier; 

a third frequency dependent feedback device in communication with an output of 
said third frequency dependent amplifier and an input of said third frequency dependent 
amplifier to feed a portion of an amplified signal having the third fundamental frequency to an 
input of said third frequency dependent amplifier; and 

a third attenuating device in communication with the third frequency dependent 
amplifier for reducing the gain of said third frequency dependent amplifier for signals having 
frequencies much less than the third fundamental frequency to decrease the phase noise; and 

a second frequency dependent coupling circuit having a fourth fundamental frequency 
having an input in communication with the output of said third frequency dependent amplifier 
and the input of said first frequency dependent such that a phase of the third fundamental 
frequency is reversed relative to a phase of the first fundamental frequency, and comprising: 

a fourth frequency dependent amplifier, and 

a fourth attenuating device in communication with said second frequency 
dependent amplifier for reducing the gain of said fourth frequency dependent amplifier for 
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Signals having frequencies much less than said fourth fundamental frequency to decrease the 

phase noise. 



47. (Original) The quadrature oscillator circuit of claim 46 wherein said first, second, 
third and fourth attenuating devices each has a characteristic such that the first, second, third and 
fourth fundamental frequencies are each from approximately ten times to twenty times a high 
pass bandwidth of a respective combination of said first frequency dependent amplifier and said 
first attenuating device and of said third frequency dependent amplifier and said third attenuating 
device. 

/ 

48. . (Ongmal) The quadrature oscillator circuit of claim 46 wherein said first, second, 
third and fourth frequency dependent amplifiers each amplify an input signal by respective' 
predetermined gain factors, wherein said first, second, third and fourth frequency dependent each 

comprises: 

a frequency dependent gain determining impedance in communication with a 
corresponding one of said first, second, third and fourth frequency dependent amplifiers, wherein 
the maximum gain of each of said corresponding one of said first, second, third and fourth 
frequency dependent amplifiers, occurs at a respective one of the first, second, third and fourth 
fundamental frequencies. 

49. (Original) The quadrature oscillator circuit of claim 48 wherein each of said first, 
second, third and fourth amplifiers comprises: 

a pair of cross-coupled MOS transistors whereby a drain of each of pair of cross-coupled 
MOS transistors is in communication with a gate of another one of said pair of cross-coupled 



M0S-transistors-a-n-d saidTrequency dependent gain detennining impedance; 

a first current source in communication with a source of one of said pair of cross-coupled 
MOS transistors and to a first terminal of a voltage source and to a first tenninal of a respective 
one of said first, second, third and fourth attenuating devices; and 

a second current source in communication with a source of the other one of said pair of 
cross-coupled MOS transistors and to a first tenmnal of a respective one of said first, second, 
third and fourth attenuating devices. 
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50. (Original) The quadrature oscillator circuit of claim 48 wherein each of said first, 
second, third and fourth frequency dependent gain determining impedances comprises: 

at least one inductor in communication with of a respective one of said first, second, third 
and fourth amplifiers and a second terminal of the voltage source; and 

at least one capacitor in communication with of a respective one of said first, second, 
third and fourth amplifiers and a third terminal of the voltage source. 

51. (Original) The quadrature oscillator circuit of claim 50 wherein each of said first, 
second, third and fourth attenuating devices comprises a capacitor. 

52. (Original) The quadrature oscillator circuit of claim 48 wherein each of said first, 
second, third and fourth amplifiers comprises: 

an additional attenuating device; 

a first cross-coupled pair of MOS transistors of the first conductivity type having a drain 
of each of said first cross-coupled pair of MOS transistors in communication with a gate of the 
other of said first cross-coupled pair of MOS transistors and to a terminal of a respective one of 
said first, second, third and fourth frequency dependent gain detennining impedances; 

a first current source in communication with a source of one of said first cross-coupled 
pair of MOS transistors and to a first terminal of a respective one of said first, second, third and 
fourth attenuating devices; 

a second current source in communication with a source of the other said first cross- 
coupled pair of MOS transistors and to a terminal of a respective one of said first, second, third 
and fourth attenuating devices; 

a second cross-coupled pair of MOS transistors of the second conductivity type have a 
drain of each of second cross-coupled pair of MOS transistors in communication with a gate of 
the other of second cross-coupled pair of MOS transistors and to the first terminal of a respective 
one of said first, second, third and fourth attenuating devices; 

a third current source in communication with a source of one of said second cross- 
coupled pair of MOS transistors and to a first terminal of said additional attenuating device; and 
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a fourth current source in communication with a source of the other of said second cross- 
coupled pair of MOS transistors and to a second terminal of said additional attenuating device. 

53. (Original) The quadrature oscillator circuit of claim 52 wherein said first, second 
third and fourth attenuating devices each comprises a first capacitor. 

54. (Original) The quadrature oscillator circuit of claim 52 said additional attenuating 
device comprises a second capacitor. 

55. (Original) The quadrature oscillator circuit of claim 46 wherein said second 
frequency dependent coupling circuit generates a phase shift of the second fundamental 

frequency, 

56. (Previously Amended) A differential amplifier possessing low phase noise 
comprising: 

a first transistor having a first temiinal to receive an in-phase signal, and a second 
terminal to provide an out-of-phase signal; 

a second transistor having a firs, terminal to receive the out-of-phase signal, and a second 
terminal to provide the in-phase signal; 

a first biasing source in communication with a third tenninal of said first transistor and a 

first terminal of a voltage source; 

a second biasing source in communication with a third terminal of the second transistor 
and the first terminal of the voltage source; and 

axapacitor4n-communication-with-thenhM-tMnam^^^^ first transistor and the third 

tenninal of said second transistor, said capacitor decreases gain of said differential amplifier 
flicker noise components from the in-phase and the out-of-phase signals. 

57. (Previously Amended) A differential amplifier possessing low phase noise, comprising: 

a fir^t transistor having a first temainal to receive an in-phase signal, and a second 
terminal to provide an out-of-phase signal; 
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a second transistor having a first termnal to t.ce,ve the ou,-„f-phase signal, and a second 
terminal to provide the in-phase signal; 

a fi,.t biasing source in communication w,th a thitO terminal of said first transistor and a 

first terminal of a voltage source; 

a second biasing source in connnunication with a third temunal of the second transistor 
and the first terminal of the voltage source; and 

a capacitor in communication with the third tenninal of said first transistor and the third 
termmal of said second transistor, said capacitor decreases gain of said differential amplifier at 
low frequencies to eliminate phase noise components from the in-phase and the out-of-phase 

signals, ^ 

wherein a high pass bandwidth of said differential amplifier is deternnned as follows: 



2nCc 

where: 

BWis the high pass bandwidth, 

is the transconductance of said first and second transistors as measured at the 
third terminals, and 

Cc is the value of said capacitor, 

wherein the high pass bandwidth is tes than a cutoff frequency of a circuit employing 
said differential amplifier. 

-58— rOngiiffl, The differential ampUfier of claim 57 wherein the cutoff ft«,uency of the 
crcutt containing said differential amplifier is from approximately 10 times to approximately 20 
times the high pass bandwidth of said differential amphfier. 

59. (Original) The differential amplifier of claim 56 wherein said fm, and second 
transistoi. are selected from the group of transistot. consisting of NMOS tnmsistors. PMOS 
transistors, and bipolar transistors. 
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60. (Original) The differential amplifier of claim 56 wherein said first and second 
biasing sources are selected from the group of biasing sources consisting of cuirent sources and 



resistors. 



61 . (Previously Amended) An oscillator having a fundamental frequency and having 
low phase noise comprising: 

frequency dependent amplifier means for amplifying a signal; 

frequency dependent feedback means for providing feedback to said frequency dependent 
amplifying means; and 

attenuating means for attenuating flicker noise signals. 

62. (Previously Amended) A method of generating a signal having a fundamental 
frequency with low noise comprising the steps of: 

(a) amplifying a signal; 

(b) providing feeback to step (a); and 

(c) attenuating flicker noise the signal in step (a). 

63. (Previously Amended) An LC oscillator having a fundamental frequency and 
having low phase noise comprising: 

a frequency dependent amplifier comprising: 

a pair of cross-coupled MOS transistors of a first conductivity type, a drain of 
each of said pair of cross^coupled MOS being in communication with a gate of the other one of 
-said-pair-of-eross=couplediVfOS-transistofs; 



a first current source in communication with a source of one of said pair of cross- 
coupled MOS transistors, wherein said first current source comprises a first programmable 
resistance, and 

a second current source in communication with a source of another of said pair of 
cross-coupled MOS transistors, wherein said second current source comprises a second 
programmable resistance; 
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a capacitance in communication with a the source of the one of said pair of cross- 
coupled MOS transistors and the source of another of said pair of cross-coupled MOS transistors 
to filter flicker noise; 

a frequency dependent gain determining circuit comprising 

a first inductor in communication with the drain of said one of said pair of cross- 
coupled MOS transistors and a first terminal of a voltage source, 

a second inductor in communication with the drain of the other of said pair of 
cross-coupled MOS transistors and the first terminal of the voltage source, 

a first capacitor in communication with the drain of said one of said of said pair of 
cross-coupled MOS transistors and a second terminal of the voltage source, and 

a second capacitor in communication with the drain of the other of said pair of 
cross-coupled MOS transistors and the second terminal of the voltage source. 

64. (Previously Amended) An LC oscillator having a fundamental frequency and 
having low phase noise comprising: 

a frequency dependent amplifier comprising: 

a pair of cross-coupled MOS transistors of a first conductivity type, a drain of 
each of said pair of cross-coupled MOS being in communication with a gate of the other one of 
said pair of cross-coupled MOS transistors, 

a first current source in conmiunication with a source of one of said pair of cross- 
coupled MOS transistors, wherein said first current source comprises a first programmable 
resistance, and 

a second current source in communication with a source of another of said pair of 
cross-coupled MOS transistors, wherein said second current source comprises a second 
programmable resistance; 

a frequency dependent gain determining circuit comprising 

a first inductor in communication with the drain of said one of said pair of cross- 
coupled MOS transistors and a first terminal of a voltage source. 
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a second inductor in communication with the drain of the other of said pair of 
cross-coupled MOS transistors and the first tenninal of the voltage source, 

a first capacitor in communication with the drain of said one of said of said pair of 
cross-coupled MOS transistors and a second tenninal of the voltage source, and 

a second capacitor in communication with the drain of the other of said pair of 
cross-coupled MOS transistors and the second tenninal of the voltage source, 

wherein the first cun-ent source comprises a first inductor in communication with said 
ftrst programmable resistance, and wherein the second cunent source comprises a second 
inductor m communication with said second programmable resistance. 

65. (PreviouslyAmended) An LC oscillator having a fundamental frequency and 
havmg low phase noise comprising: 

a frequency dependent amplifier comprising: 

a pair of cross-coupled MOS transistors of a first conductivity type, a drain of 
each of said pair of cross-coupled MOS being in communication with a gate of the other one of 
said pair of cross-coupled MOS transistors, 

a first current source in communication with a source of one of said pair of cross- 
coupled MOS transistors, wherem said first cu.ent source comprises a first programmable 
inductance, and 

a second cumn, source in communicadon wieh a source of another of said pair of 
cross.oup,ed MOS .ransiseo., whe„i„ sa,d second cu„.„, sou.e comprises a second 
programmable inductance; 

" ^^P^^"^"'^^ communication with a the source of the one of said pair of cross- 
coupled MOS transistors and 

to filter flicker noise; 



a frequency dependent gain determining circuit 



comprising 



a first inductor in communication with the drain of said one of said pair of cross- 
coupled MOS transistors and a first tenninal of a voltage source, 
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3 second inducer in communica.io„ with ,he dnnn of fte other of said oair „f 
~p,ed MOS iransisio. and .he fl.. ,e™i„a, of ,he voliage source. 

a fim capacitor in conmunicalion with ,he drain of said one of said of sa,d r 
-ss.„up,edMOS ..anststors andasecondtcn^na, Of *evo,.,e source,! 

cross coupled MOS tnuis.stors and the second terminal of the voltage source. 

-.r:::!™^^^^^^^ - - ^ .^uen. and 

a frequency dependent amplifier comprising: 

Of said °' - '^^^'^ - - °^ 

sa.ap.rofcross.c„upledMOS..„rr"~'™"'^-^'=--°--- 

coupied t:!::t~ ~™ ^ 
—Pled Lrz:;""""""*"™"^----"-- 

a frequency dependent gain determining circuit comprising 

a first inductor in communication with the drain of ««iH , ■ . 
ooup,edMOS.ansisto.a„da«..te™i„.ofavo,ta;sot::, 

a second inductor in communication with the drain of th. ..h . 
~pledMOS,.nsis.o,.and,hef....,en.nalofthevoltat:o!r^^^ 



a first capacitor in communication With the drain Of said one Of ..iH f : ■ 
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phase noise, wherein said attenuating circuit cn ■ 

^a^d first and second cu.ent sources ~ ' '''' ^" —-ion with 

wherein said firsf piirr««* 

nrst cuirent source coniDrises a fire, 

«. (Original, The LC oscilteor Of ,„ , 

comprises a firs, programmable inductance and 

-nd p^gran^able induciance ^^^^ comprises a 
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